"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710018-5 
= TL aT a eae Pe ee 


75-1-19/52 
4n Investigation of Orientation in High Polyaers. III. the Effect of Orientation 
On the Vitrification Temperature of Anorphous Polynuers 


Cuuse the loss of the mobility of the chains (reference 7). She 


Tact that the softeninz tearerature of the orientated films of po- 
lystyrene is essentially higher than that of the non-orientated 


filas, (on occasion of equal extewior stres.2s » chows that the 
relaxation processes in orientated polvstyrens sre frosen up, Si- 
5 “witaneously, the decrease stated here OF the pucking-density o 
polystyrene on occasion of its orient:tion (reference 3), a3 well 
as the presence of interior streases wicht prenote «1 decrense of 
the vitrification temperature. 
whe data obtained here may be explained as follovs: Whe polystyrene 
without polar groups, wich show a stron,, interaction cannot de 
regarded a3 a polyncr, the vitrification wf Walch de deternined by 
( the foraation of laustin; interaoleculur vends. High interior 
stresses cuuse a decrease of the softening tei suture. “his de- 
crease is the greater, the wreater the interior stresses (reference 
4). fhus, the softening te aperature os an crientated gaaple izust 
be lower than it ig in the cause of a sunple beinz not exuesed to 
the influence of forces and wich is non-orientated. Ibertheless, 
Card 5 these teunperatures coincide in the experinental rance. Duiai can 
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75-1-15/32 
An Investigution of Orientation in High Polyaers. III. ‘the Eifect of Orientation 
on the Vitrification Tenperature of 4Amorhous Polyners 


only be connected with the fact that the straichtenin: of the chain 

(which is the case on the occasion of an orientation) renders the 

transition of the chain frou one configuration ¢o the other iore 

difficult, hovever, which igs equivalent to an increase o: the vi- 

trification teaverature, In the present case the softening te:pera- 

ture of an orientated polystyrene is determined by 1) the interior 
stresses decreasin:: the softening tenperature, and 2) b; the phe- 

P nomenon of mechanic vitrificetion. Both effects possibly conden- 
Sate one another to an arbitrary desree. the decrease of the in- 
terior stresses at the expense of their relaxation causes the fact 
thet the teuperature for the softening of the orientated sanple 
vill be higher, than of a non-orientated one. 

: No coincidence of the softening temperatures of orientated sanples 
with high stresses with those ones o:' the non-oricntated sumple 
exists in the case of polynethyluethacrylate. shis corresponds to 
the conception <iven here on the loosening of structure of poly- 

“B thylnethacrylate in the case of an @ientation. There are 1 table,@ 
end 7 references, 4 of whieh nre Slavic. : 


< 


CIA-RDP86-00513R000720710018-5" 


APPROVED FOR RELEASE: 06/13/2000 


"APPROVED FOR RELEASE: 06/13/2000 Ee ee eee 


A 
Bu 


76-32-2-14/38 
AUTHORS: Kargin, V. A. , Lipatov, Yu. S, 


TITLE: Investigation of the Orientation in High Polymers (Issledo- 
‘vaniye oriyentatsii v vysokopolimerakh) IV. The Influence 
of the Cooling-Down Velocity on the Packing Density of 
Polymer Glasses Within the Range of Vitrification Tenperature 
(IV. Vliyaniye skorosti okhlazhdeniya v intervale temneratury 
steklovaniya na plotnost' upakovki polimernykh stexol) 


PERIODICAL: Zhurnal Fizicheskoy Khimnii, 1958, Vol. 32, Nr 2, pp.326-331 
( USSR) 


ABSTRACT: In order to find out, to what degree the conditions of cooling. 
-dowm in the case of polymers can influence the changes of : 
the density of packing, experiments were carried out in order 
to investigate the sorption of low-molecular substances and : 
to determine the heat of decomposition of differently treated § 
polymers. The sorption measurements were carried ont by means 
of Mac Ben (Mak-Ben) (7) Spring scales. The decomposition 

Card 1/3 heat was determined by means of an analogous adiabatic calow 
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76-32-2-14/38 
Investigation of the Orientation in High Polymers. IV. he Influence of the 
Cooling-Down Velocity on the Packing Density of Polymer Glasses Within the 
Range of Vitrification Temperatura 


vimeter described by S. M. Skuratov (Reference 10). Polymethyl- 
methacrylate and polystyrene were the objects of investiga. 
tion. Data for hardened annealed, orientated and not orientat.. § 
ed samples were given. The sorption data show tht by means 

of hardening, a structure with essentially Greater porcsity 

can be obtained compared with Slowly cooled samples. The : 
porosity of the polymer in consequenca of hardening can essen- 
tially exceed that caused by orientation. It is shown that 

the modification of the decomposition heat-effects in the 

case of orientation are greater than those with hardened and 
annealed samples. It is shown that the changes of the density 
of packing which were observed in dependence of the variations 
of the cooling velocity of the polymer at a temperature ex- 
ceeding the vitrifcation temperature, are remarkably smaller 
than the modifications of the density of packing observed in 
orientation. Thus the influence of the cooling velocity of 

an orientated polymer on the density of its packing is at 

any rate smaller than is the influence of the actual defor- 
mation conditions. The data obtained show that the packing 
densities are different in slowly and quickly cooied poly- 
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Investigation of the Orientation in High Blymers. IV. ‘the Influence of the 
Cooling-Down Velocity on the Packing Density of Polymer Glasses Within the 
Range of Vitrification Tenperature 


methylmethacrylate. “hese differences are, however, of the 
Same order of magnitude as those in high-molecular polymers. 
It is further shown that the processes of thermal relaxation 
proceed essentially faster in orientated polyners than those 
of the volume relaxation in not orientated polymers. The 
quick termination of the volume relaxation process causes 
the difficulty of obtaining structures with greatly different 
densities of packing in polymers. A Great difference in the 
densities of packing in polymers can only be obtained by 
-, heans of very strong shains as is the case with silicic acid. 
: there are 2 figures, 4 tables, and 16 references, 11 of which 
are Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova, Hoskva 
(Physico™= éhemical Institute imeni L. Ya. Karpov, Moscow) 
SUBMITVED: November 22, 1956 
de Polymers-~Thermodynamic properties 2. Polymers-~Chemical 
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AUTHORS: __Xargin, V. Av, Kabanov, V. A. 


TITLE: Investigation of the Structure of the ). Polymer of Methyl 
Acrylate by Means of Physicovtemiaxl Methods (Izucheniye 
stroyeniya © -polimera metilakrilata fisiko -khinicheakimi 
metodami ) 


PERIODICAL: Zhurnal Pizicheskoy Khimii,1958,Vol 32,Nr 3 pp 520 527(USSR) 


ABSTRACT? Following the conveptions on the reaction Mechanism of the 
G--polymerization of A. N. Pravednikev and Medvedev 
(Refs 2, 4 2experinents were perfcrmed by means of radiogra-- 
phical, thermonechanical and sorption methods for the purpose 
ofexplaining the structure of the obtained polymers. In radio--: 
&raphic comparative investigations of the @- and (+-polyners, 
it was determined that the sharply marked differences of their 
properties aan not be looked for in the chemical lay -out of 
the chain structure. The thermomechanical tests ware performed 
on an earlier described dynamometrical scale in a large tem- 
perature interval. The samples were prelininanly treated 
(tableting) in two ways. From the Tesults,it vay d¢ scen that no 

Card 1h considerable difference of structural lattice density between 
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the @-. and the “polymer exists, and that the three. dtmeuwetin- 
al lattice of both polymers Ls z4te Sparse. By the 
aid of the device according toa AleK sandrov and Gayev (Ref 6), 
measurements of the deformation quantities cf both polymers 
were performed, and the coincidence of the results was aesuned 
G2 contin the statements on the Charaster of the lat. 
tice structure of these polymers. Tha investipation of sOrp-. 
tion of the nethyl propionate hydrated montmer of methyl 
acrylate in 4)... and ¢+--polymera was performed on an @ariier 
described device. In the experinents with low relative Vapor 
pressure of the methyl propionateja better sorption of the 
“-polymer was observeg Watch foot is expiained by 
its content of M1CTG. cavities, The assunption 
of a differens chain nobility of both polymers i3 explained 
by fixed structural stresses in the “o- polyner . corresponding 
to the mechanism of the CG). polymerization according tc A. N, 
Pravednikov and S, S. Medvedev. By means of the jast. mentioned 
assunp*ion, also, the differense :f both pelyners at higher 
deformation stresses is represented. The test sarried out lth 
longer heating during the sorption investigations showed 
no particular destruction of the GJ polymer  vhich ra.n 
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Investigation of the Structure of the @ --Polymer of Methyl Acrylate by Means 
of Physicochemical Methods 


is taken _ as confirmation of the mentioned fixed chain stress. 
For the purpose of obtaining a transformation of the &@-poly- 
mer into a relaxed structure without micro-, or maoro- 
cavities, as in the ¢+-polymer, tests were 
performed on &~polymers by means of Plasticisation 3 heat- 
ing in air and exposure to Y-rays of radioactive C00, The 
Plastification showed a destruction of the G-polymer, as. 
did heating, A subsequent irradiation 
of the soluble products by means of Yivrays in | vacuum 
Caused a reconstruction of the ; lattice, Without hovever 
an stress characteristic of {~polymers, and proved a 
real transformation into a pe polmnars A 7 -irradiation 
of @- and (~polymers in the vacuun showed no outward modi- 


fication on the. samples. They remained ing luble in acetone 
whilst the experiments performed in air showed an 
oxidative destruction. On the other hand, at increased ten- 
perature, under certain conditions, a transformation of the 
®-~-stracture into the c-polymer took place. There are 6 
Card 3/4 figures and 11 references, 8 of whioh are Soviet, 
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762-3. 6/43 
AUTHORS: _ Kargin, V. A., Plate, N. 4. 


TITLE3 The Physicecteat su) Investigation of the Stricture and Proper. 
ties of the ©-Polymer of Chloroprene (Fiziko-khimicheskoye 
issledovaniye stroyeniya 4 svoystv G..polimera khioroprena) 


PERIODICAL: Zhurnal Fizicheskoy Khimii ,1958,Vo) 32-Nr 3ypp 528-533 (USSR) 


ABSTRACT? Among the investigations performed in the field of W-poly- 
merization ,the assumptions of A. N. Pravednikoy and S. S. Med- 
vedev (Ref 5) are emphasized. In the present paper structural, 
thermomechanical, thermodynamic, and other determination methods 
were applied. The W- and C& polymers of the chloroprene to be 
investigated were obtained according to an earlier described 


method in high vacuums <u parallel testa 
& soluble linear product (cali... « pulymer) fron industri. 
al synthetic chhroprene rubber oz the type 


"Nairit 966" of the year 1955 was used. The radiz.. and elec:: 
tronographic determinations showed that the q- and “poly. 
mers possess an amorphous structure and an identival chain 
structure. During «| investigations of the deformation de~ 
Card 1/3 pendence on veuparature) it war observed that the GQ -poly- 
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The Physicochentce1 Investigation of the Structure and Properties of the 
.~Polymer of Chloroprena 


mer apparently possesses a more dense spatial structure than 
the “polymer, by means of which Rec is mere in. 
elastic and therewith poasesses a greater elastici ty modulus, 
In this case also, a certain lattice: potential is assumed. The 
temperature treatment cf w.. and /--polyners Produces therm. 


al vulcanization, whereat Phe whce of the high -elasticd xy 
modulus gira alnos* “O that of 
the %--polymerg Furr the G-polyner. no thermal suicani.. 
zation takes place, Situ Vor iras the presenze of 


& dense space lattice Structure. The thernonechanical Pre. 
quency~load tests pointed to & BpaTss sva-e latiice structure 
da the Cpolyner, as well as to 2 linear strncture 2x the 
o& -polymer, Investigations of the sorption isothermal lines 
were performed in high vacuum, under application of the spring 
scale ascor ing te Mac-Ben. at 25°C. The +32; obuwet leas 8? the 
sorption isothermal lines of the w-.anq CH polymers is ob. 
Served. Bees lh is conciuded that the Ae-polyner possasseg 
a relatively sparse lattia structure .. Wal sy fark, 
according to T. V, Gatovska, does not chance the elasticir 
: cf the rubbar molecules, whereas the small diffecensa betyesr 
‘Card 2/3 the two sorption isothermal lines ig explained by the presence 
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of impurities (neozone, thioram) within the industrial pro-. 
duct ~ polymer - . Tests which were performed by means 

of an irradiation with “rays co 0) 

no change of the sorptive power take place, whereas in 
%~-polyners, the sorptive power decreased. The ottained ex- 
perimental reaults agree with the assumption of A. N. Praved 
nikov and S, 5S, Medvedev on the structure of & polymers. Thara 
are 6 figures and- 13 references, 8 of which are Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya, Karpova, Moskovskiy 
go sudarstvennyy universitet im. M, Vv. Lomonosova, Moskva 
(Institute for Physical Chemistry ineni 1. Ya. Karpov. 
Moscow State University imeni M. Y. Lomonosov Moscow) 


SUBMITTED: August 7, 1956 
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AUTHORS : Suleymanova, 2. I., Kargin, Vv. a. 76-32-4-13/43 
A 
TITLE; Investigation cf the Mechanical Properties of Cellulose 


“= PERIODICAL: Zhurnal Fizicheskoy Khimnii, 1958, Vol. 32, Nr 4, 
pp- 811-818 (USSR) 


ABSTRACT: In order to be able to better investigate cellulose pro.. 
perties the fiber was investigated in absolutely dry state 
and then the influence of small amounts of humidity (ap 
to 10%), as well as of the addition of plasticizers 
(glycerin, urea, potassium lactate, glucose and triethyl. 
benzylamnonium) was determined, From the experimental part 
Can be seen that the mercerized or digested cotton fiber, 
48S well as viscose fiber were investigated by means of a 
vacuum dynamometer according to Usmanov-Kargin. It was 
observed that the absolutely dry cellulose fiber according 


y 


: to the observations by Kh. U. Usmanov and V. A. Kargin 
(Reference 1) shows a considerable deformability which 
Card 1/3 is explained by a loose molecular pac 
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the structure of the fiber Can, on certain conditions, 

be deteriorated. Thus triethylbenzylamnoniun can exert 
negative effect on the fiber properties by an increase 

of the velocity of relaxation processes. From graphical 
representations can be seen that a mercerization in the 
case of tension and thus an increase of the degree of 
orientation of the cotton fiber does not cause any decrease 


tained by Yu. S. Lipatov, V. A. Kargin, G. L. Slonimskiy 
(Reference 8) and V. A, Kargin and T. V. Gatovskaya (Re-. 
ference 9) the conditions of orientation are decisive 

It was found that the elasticity deformation of the fiber 
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Investigation of the Mechanical Properties of 76 -32-4-13/43 
Cellulose Fibers 


does not depend on the degree of orientation but on the 
course of the relaxation processes, with the previous 
treatment also Playing a part in it. Finally the conclu- 
Sion is made that the fiber elasticity in the case of 
small humidity content depends more on the heterogeneity 
of the structure, but that, on the other hand this effect 
can be compensated by an orientation elasticity. 

There are 3 figures, 2 tables and 13 references, all of 
which are Soviet. 


ASSOCIATION: Fiziko-khimicheskiy Institut im. L. Ya. Karpova, Moskva; 
Institut shinnoy promyshlennosti, Moskva (Moscow Physico-~ 


chemical Institute imeni L. Ya. Karpov; Moscow Institute 
of Tire Industry) 


SUBMITTED: December 14, 1956 
AVAILABLE: Library of Congress 
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Pager, A. A., Kargin, Y. A. SO 76-32-6-26/46 

ae nta IIA LT HOLA TEN BLO TEM SE 
Thermodynamic Investigation of the System Polymer-Hydrated Mono- 
mer (Termodinamicheskoye issledovaniye sistemy polimer-gidriro- 
vannyy monomer)II. The Solution Heat of Copolymers in the 
Mixture of Hydrated Monomers (II. Teploty rastveoreniya sopolimeroy¥ 
v smesi gidrirovannykh monomerov ) 


Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 6, 
pp. 1362 - 1366 (USSR) 


The present paper investigates copolymers of butadiene and 

styrene as well as saponified polyvinylacetates at different 
degrees of saponification. M.Iovleva and Yu.Treskunova took : 
part in the experimental part of the work. The types of butadienc- 
- and styrene copolymers (their brand names being mentioned) to 

be investigated were supplied by the All Union Scientific Research 
Institute for Synthetic Rubbers. The polyvinylacetate was corre- 
spondingly gponified. A mixture of ethylbenzene and isooctane 

at a ratio corresponding to the composition of the copolymer was 
used as calorimetrio liquid. From the experimental results 

shown in tables it may be seen that a higher content of butadiene 
(the types CKC 10, CKC 30) causes a heat absorption in the 
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Thermodynamic Investigation of the System Polymer- 2.’ 76-32-6-26/46 
-Hydrated Monomer. II. The Solution Heat of Copolymers in the Mixture of 
Hydrated Mononers 


solution of the mixture of the corresponding hydrated monomers, 
while the increase of the anount of phenyl substituents shows 

@ higher value of the solution heat. In classifying the obtained 
results the euthors mention that an increase of the number of 
substituents causes a loosening of the molecular packing while 
in the presence of polar OH-groups no such loosening is noticed. 
The use of hydrogen bindings in polyvinyl alcohol was proved 

by S,N.Zhurkov and B.Ya.Levin (Ref 6), however, the heat ab- 
sorption in the system polyvinyl elcohol-ethanol can not be 
fully explained, as there are two possibilities for it. Among 
other facts the investigations showed that at the transition 
from the polymer with mobile chains to one with fixed chains 

a continuous change of all thermodynamic properties of the 
solutions takes place. An additivity of the change of the nobil- 
ity and density of the packing was found only within the range 
of from 20 to 70% butadiene, 83, @.g. the introduction of 10% 
butadiene into the polystyrene chain changes these properties 

to a great extent; this agrees to the deta obtained by A.I. 
HMarey and M.Z.Al'tshuller (Ref 8). There are 2 figures, 3 tables, 
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~Hydrated Monomer. II. The Solution Heat of Copolymers in the Mixture of 
Hydrated Monomers 


and 8 references, which are Soviet. 
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TITLE: The Solution Heat of Polyners ond Their Erdro-vennated 

Monowers in the Sane Liquid (Teplota racty 

i ikh sidrovanunykh monomercyv v odnoy i t 
& Ri 3 


Oreniya polimeray 
ov the shidkosti) 


PERTODICAL: 


Zhurnal ficicherkoy Khimii, 19 
PP 2694 ~ 2704 (USSR) 


» Vol 22, Hr 12, 


ABSTRACT: Four cases are to be 


monomer and the 


distinguished: 1) both the hydrated 
polymer are anorphons; 2) the Mononer ig 
crystalline, the polyner amorphous; 3) the monomer is 
Amorphous. the bolyner crystalline; 4) both are erystalline, 
The present paver investipvetes only cases 1 ang 2. Case 1: 
Test results shox that the twe Solution hentg are never egal, 
Two types of bindings sre rerresonted in the Polyner:a) a 
larse number of molecnles is chenically conbined in a Polymer 
chain, b) betwoen the chain there are much wenker intermole- 
cular forces, Whereas in te hydrogen:ted monower 211 mole- 
cules separate and mix with the molecules of the solvent, 

the polymeric chains remain combined and only the intermole- 
colvtion. Thus, the 


Card 1/3 


culsr forces nust be overcone by the 
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The Solution Fe: Of Polvuers and Their Hydrogenated SOV /76-20-19. 
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enersy demand for the dissolution of polymers ought to be 
less than is the cause of monomers. In this 
@ correction is nece 


of the polymer, A: 


C28@, however, 
Ssary beceuse of fie packing censity 

The polymer packing is se dense as thet 

ef the “ononer. In this case the above neutioned divercency 
Was neasured (E re ) &:The polyner packing is looser 

polyn monom 

than that of the monomer, 
auirod for the dissolution 
becomes even sreater (E 


In this ecge less energy is re- 
of the polyner ana the divercgency 
ree ¢ See E ~ C. The polvner 
pecking is denser than that of the monover, In this case 
the interzolecular forces of the Polyner c::n become so 
strong thet more enercy is reauirad to dissolve the polyner 
then tne monomer (BE YE y+ Case 2: The sane con- 
polym nonom 

Siderations avply. The polyner chains go not dissolve but 
the molecules of the mononrer have yet to be ovtr eto from 
their crystal littice, Thus: & 


. “Pal ts ASSP ORAC” VoHGis erystall, 
ie} 


Also the effect of the erystel Structure is, goown, for 
Card 2/3 exanple, by the energy difference in the dissolution of 
ae ‘ 7 
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The Solution Heat of Polymers and Their Hydrogerated 
Monomers in the Sane Liquid 


crystalline or glassy glucose. The enervy difference is dus 
to the erystallization heat, This disproves other theories 
(Re?s 1,2, and 3). There are 2 tables and 9 references, 6 
of which are Soviet. 


ASSOCIATION: Ural'skiy sooudarstvennyy universitet in. AL Ey, Gor'koyso, 
Sverdlovsk (Ural State University imeni 4. x, Gor'kiy, 
Sverdlovsk) 


SUBHIT?ED : July 8, 1957 
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TITLE: : An Investigation of the Mechanism of the Protective Action 
of Lacquer Coatings (Issledoveniye mekhanizma sashchitnogo 
deystviya lakokrasochnykh pokry tiy) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. Teo, Ur 5, pp.1065-1067 
: (USSR) 


“KESTRACT: This problem is reduced to the application of 
rface of the cor 


aggressive substance. Slectrochemic 

for this study. The probler. of the experimental investigation 
ig basically that of maintaining a’cénetant Current in a 

system with a varying resistance, The nxinum voltage employ- 
ed in these experinents was 3 000 VY. Tre Current was auto- 
matically kept at 10 milliamperes, 4 0.31 N sode solution: served 
ag electrolyte, & platinum plate ae Cathode and an iron rua 
covered with the lacquer to be investirated as anoie. On the 
sample coated with lacquer only a few corrosion centers are 
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4n Investigation of the Mechanism of the Protective Action of Lacquer Coat- 


ings 
formed. Because of the great adhesion of the lacquer coat- 
ing no suitable conditions prevail at the boundary between 
the metal and the film for the formation of a new phase. The 
oxides produced dissolve in the lacauer coating, diffuse 
through the film and are Separated at the boundary between 
the lacquer coating and the solution. when tests were carried 
out by means of the method of cathodic polarization the 
lacquer coating separated from the metal in places where the 
adhesion is smallest. Thus litile bubbles are formed, the 
continuity of the lacquer coating, however, is maintained, ig 
The method developed in this investigation permits to estimate 
the protective effect of lacquer coatings. There are 6 ref- 
erences, 3 of which are Soviet. 
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Kargin, V. Ae, Member, Academy of Sciencez, 
USSR, Sogolova, 7. I., Aykhodzhayev, B. I. 


Properties of Guttapercha in Amorphous State (Svoystva gutta 
perchi v amorfnom sostoyanii) 


Doklady Akademii nauk SSSR, 1958, Vol 120, Nr 6, 
Pp 1277 - 1279 (USSR) 


In the paper under review it is attempted to determine the 
influence of the degree of ordering of chain molecules upon 

the properties of a polymer. Guttapercha, which is a natural 
crystalline polymer, was used in this investigation, Different 
states of ordering could be fixed by @ vulcanization at different 
temperatures. The vulcanization was carried out at 143° by 
finely dispersed sulfur, at 70° and 20° in S,Cl, vapors and at 


20° by mixing a solution of guttapercha in cel, and by mixing 
a solution of §,C1, in ether. Data concerning the initial and the 


guttapercha vulcanized under different conditions are presented 
in a table. By means of fixing the different States of gutta- 
percha at different temperatures it was possible to determine 
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Amorphous Polymers (0 vosniknovenii seonetricheslki uporya- 
dochennykh struktur y amorfnylhh polinerakh) 


TERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 122, Np 1, pp 97-98 
(USSR) 


ABSTRACT: The purpose of this paper is an electron microscopic inves~ 
tigation of the structure of some amorphous polymers of various 
structures of the molecular chains. These investigations were 
carried out on polymers of arsenic (salvarsan), polyacryl- 
amide, and on the copolyner on the basis of nethylmetacrylate 
and metacrylic acid. Therefore, the authors investisate poly- 
mers which contain various polar Groups in the chain and, 
therefore have different intramolecular and intermolecular 
interaction forces, The samples for the investization were 
produced by fastening of the polymer solution on a film ind 
subsequent evaporation of the solvent. The investiczations 
were carried out with direct 18 000 ~ 29 000-fol3 electron 

Curd 14p microscopic enlargements, According to these investigations, 


Ph ias af Ga £ Cre 


| | -5" 
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710018 


apa 
Oe ee ee 


SERED R SO 0 DOTS ROUUZ UE 0UTe > 


"APPROVED FOR RELEASE: 06/13/2000 


Ae EOS 
Paty 


Ei Sa 


SOV/20-122-1-26,//44 
On the Formation of Geonetrically Ordered Structures in “lorphous Polymers 


salvarsan, polyacrylanide, and the copolyner on the basis 

of nethylmetacrylate and metacrylic acia form individual 
secondary aggregates in diluted solutions. These agererates 
have the shape of molecular packets of various dimensions 

and shapes. Poy salvarsan andj polyacrylanide, the formation 

of Geonetrically remilar structures (rectilinear organic 
nolecular packets) were Observed. The regular shape of these 
packets is very noticeable. 4A packet conposed of parallel 
molecular chains maintains the flexibility of a single indgi- 
vidual chain. The revolutions of the packets by definite angles 
nay cause the formation of Geometrically remular structures 

in amorphous polymers. 3 figures show the nicrophotorraphies 

of the investigated polymers. These photographs were taken 
fron concentrated solutions. The results of this paper con-~ 
firned the following assumption: The structure of the anorphoug 
polymers has to be considered as a system of ordered molecular 
packets. The authors thank Pro*essor ™. Yo. Kraft ang his 
fellow workers who placed the s-lvarsan to the authors! digs- 
posal. “here are 2 references, al of which are Soviet, 
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3; » Berestnev, VY, A., Gatovskaya, T. Veg 
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TITLE: On the Mechanism of Fiber Pailure (Kk voprosu o mekhanizme 
razrusheniya volokna) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 122, Nr 4, 
Pp 668-670 (UssR) 


ABSTRACT; It has been previously proved that the variations of the 
molecular structure of cord-caprone fibers with various 
mechanical influences are not large. Therfore, it cannot 
be said that these Changes play an important role in the 
destruction process of a fiber (Ref 1). It.has been assumed 
that the decisive factor, which Was responsible for the 
destruction of the fiber with repeated cyclic influence, 
is the development of macrodefects in the material. The 
direct experimental proof of this fact waa of interest. 

Fur this purpose, determinations of the etavility of the 

cordcaprone fiber were Carried out after the fiber had 

been treated with a surface-active agent (oleic acid), By 
Card tA this, the surface tension was reduced, in particular on the 
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damaged spots of the fiber, Thus, the macrodefects were able 
to expand (Ref 2). This is confirmed by table t. Washing 
out of the cord by means of carbon tetrachloride for the 
removal of the oleic acid increases the solidity of the 
fiber (Table 1, Sample 3). Table 1 gives further evidence 
on the stability and stretch (up to fatigue) of the 
investigated samples. These data remain unchanged, without 
dependence upon the kind of treatment of the fiber, Thus, 
with destruction of the cord by a repeated and Single type 
of influence, different factors play the important role. 
In the first case the macro defects are mainly responsible, 
whereas during just one operation (tension test on a 
dynamometer) the effect of these factors is not large. 
Possibly, in this case the destruction of the cord is 
substantially related to the simultaneous destruction of 
a large number of molecular chains: in the weakest places 
of the fiber. In order to confirm this assumption the 
viscosity of the fiber solutions before and after the 
mechanical treatment (repeated cyclic extension and breaking 
on the dynamometer) was measured. The results of the 

Card 2nt characteristic viscosity of these solutions in an 85 % formic 
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Molecular ordering of polymers precipitated from solution. 
Vysokom, soed. 1 no.921327-1332 S '59, (MIRA 13:3) 


1.Vsesoyuznyy nauchno-issledovatel'skiy institut plasticheskikh 
mass. 
(Polymers) (Ethylene) (Methacrylic acid) 
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KABANOV, Vohe; ZUBOV, VeP.; KARGIN, VuAe 


Polymerization of styrene on a Ziegler type catalyst with the aid of 
the molecular beam method. Vysokom. soed, 1 no.9:1422-1427 5 '59. 
(MIRA 13:3) 


1.Moskovskiy gosudarstvennyy universitet im. lomonosova. 
(Styrene) (Titanium chloride) (Aluminum organic compounds) 
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KARGIN, V.A.; MIRLINA, S.Ya.; ANTIPINA, A.D. 
cue . Electrochemical properties and shapes of the molecules of acrylic 
acid and ethylenesulfonia acid copolymers. Vysokon. soed. 1 no.9: 
1428-1427 S 159, (MIRA 13:3) 


1.Moskovaldy gosularstvennyy universitet im. Lomonosova. 
(Acrylic acid) (Ethylenesulfonic acid) 
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KARGIN, V.A.; PLATE, N.A.; REBINDER, Yo.P. | 


Certain properties of starch and methyl methacrylate graft 


copolymers. Vysokom.soed. 1 no.10:1547-1551 0 '59. 
(MIRA 13:3) 


1. Khimicheskiy falkul'tet Moskovskogo gosudarstvennogo 
universiteta, kafedra vy sokonolekulyarnykh soyedineniy. 
(Starch) (Methacrylic ecid) (Polymers) 
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ne polmers. Part 1: Pliasticization 


A terephthalate. 
d polyethylene terep CHaRA ax) 


Plasticization of crystalli 


> suotactic polystyrene an 
Tesckou. coed. 1 noel1:1670-1677 N 159. 


1, Fiziko-khimicheskly {natitut iment eee 
: (Styrene) (Terephthalic acid 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710018-5" 


"APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000720710018-5 


———E——————— 


PLATE, W.A.; PROKOPENKO, Ve¥os KARGIN, VeA. 


Polymerization of certain monomers during heer 8 
speenoie substances. Vysokom.eoed. 1 no-1l: ie nener 
9. 


1, Khimicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta 
ni M.V. Lomonosova. 
a (Polymerization) (Styrene) (Methacrylic acid) 
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KARGIN, VeA.; KORETSKAYA, T.A. 


Mechanism of formation of polymer crystals. Part 1. Vysokom. 
soed. 1 no.11:1721-1723 N '59. (MIRA 13:5) 


1, Fiziko-khimicheskiy institut imeni L, Ya.Karpova. 
(Polymers ) (Crystals) 
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BAKEYEV, N.F.; PSHEZHRTSKIY, V.S.; KARGIN, V.A. 


Electron microscope study of structure arising during intere 
action between polyelectrolyte macromolecules. Vysokom.goed. 
1 no.12:1812-1816 D '59, (MIRA 1325) 


1. Moskovekiy gosudarstvennyy universitet. Khinichaskiy 
‘ fakul'tot. 


(Electrolytes) (Macromolecular compounds) 
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PLATE, .A.: SHIBAYEV, V.P.; KARGIN, V.A. 


Some methods of synthesizing graft baer Tr ala 
1 no.12:1853-1858 D 159, 3! 


Khinicheskiy fakul'= 


1. Moskovekiy gosudarstvennyy universitet. 
(Polymers ) 


tat. 
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Electron resonance study of polymerization in the system acry~ 
lonitrile - magnesium, obtainefi by molecular heam condensation. 
‘ Vysokom.soed. 1 0.12:1859-1861 D '59, (MIBA 13:5) 


1. Moskovakiy gosudarstvennyy universitet. 
(Polymerization--Spectra) (Acrylonitrile) (Magnesium) 
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AUTHORS: Kargin, Ve Aer Academician 
Bresler, Se Yee, Doctor of Chemical Sciences * 


TITLE: News in Brief (Kratkiye soobshchentya) ; 
Gordon Conferences . (Gordonovskiye konferentsii) 


PERIODICAL: Vestnik Akademii nauk SSSR, 1959, Nr 2, pp 77-78 (USSR) 
ABSTRACT: The Conference on Problems of Polymerization took place in 
the State of New Hampshire from June 30 until July 4) 19586 
The members of the Soviet delegation taking part weret 
Ve Ae Kargin, Se Yee Bresler, Vo S- Smirnov, Phe problem of 
the polymerization process under the action of organo=metallic 
complexes Was digcugsede Se Yeg Bresler spoke about investi 
gation results obtained in his and in Ae A, Korotkov's 
laborator ye Ho, dealt. with. the. proves of the polymerization 
GYoeess of isoprene under the action of butyl lithium and 
, other organowmetallic gubstancess After the end of the 
¢ Conference the Soviat delegation visited a number of institutes 
and laboratories dn New York, Boston, Washington and New 
Jersey with a high degree of mechanization of work. The 
Osrdot/2 method of paramagnetio nuolear resonance for the investigation 
of the structure of complex organic compounds as well as of 
infrared spectroscopy 43 very widespread. 
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AUTHORS: Gorina, A. A., Kargin, Y. Ae, Kozlov, P. M. SOV/64-59-2-9/23 
TITLE: Preparation of Phtoroplast-4 in Finished Products (Pererabotka 


ftoroplasta-4 v izdeliya) 
{investigations om the Sintering Process of Semifinished Product:} 
(Issledovaniya protsessa spekaniya zagotovok) 


PERIODICAL: Khimicheskaya promyshlennost’, 1959, Nr 2, pP 134-139 (USSR) 


ABSTRACT: The process of pelleting was discussed in the preceding paper (Ref 1) 
The investigations of the sintering of semifinished phtoroplast-4 
(polytetrafluoroethylene) (PF)-products was carried out in two 
stages; first, the optimum conditions for the sintering were 
examined, and second, the mechanism of the process was investigated. 
Volume- and linear shrinkage are regarded as criteria for the 
evaluation of the summation processes in sintering. Since the 
proportion by volume between the crystalline and the amorphous 
component of the polymer is a function of temperature, corresponding 
X-ray analyses were made, and it was found that at a temperature of 


up to 300° no considerable changes in the degree of crystallization 


are to be observed. Only at 340° the polymer loses its crystal 
Card 1/2 structure (Ref 2). The sintering of semifinished products should 
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f Semifinished Products) 


therefore take place at, 37545 The experiments wero made within 


a large range of pelleting 
sintering temperatures of 


pressure (50-500 kg/om®) and at 
340, 360, 380, and 400° at two different 


heating velocities of the tableta to the sintering temperature, and 
at three different cooling velocities of the semifinished products 
after the sintering. The change in the linear dimension and in the 
density of the sample was examined for the evaluation of the 
sintering process. The results obtained are graphically represented 
(Figs 1-6). Optimum preseure in pelleting was determined to be 


350-500 kg/cm”. In the oase of small products of (PF) the heating 
velocity to the sintering temperature is of no importance, the 


optimum temperature range for sintering is S75 a5" {lower limit 


for low thermostability, 
Sintering takes place un 


upper one for highly thermostable polyners). 
+il the complete clarification of the 


polymer. There are 6 figures and 9 references, 4 of hich are Soviet. 


Card 2/2 
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AUTHORS : Sysines Le Acs Kargin, V> Ae 
= ae 
TITLE: Investigation oF the Process of the Formation of Filns out 


of polytrifluoro Chloro Ethylene (Izucheni e protsess& 
formovaniya plenok ono Etnies Lond) 


hiennost', 1959, Nr 4, P 
ytrifluorochioro 
the basis which in ppite of the 


corrosionprooft properties of (P) causes 4 corrosion of the 

base. 1% is assumed that this phenomenon ja caused by the 

occurrence of stress during the formation of the film. In 

order +0 investigate the processes occurring in the formation 
of the film from (PF), t¥o methods already gescribed in publica- 
tions were applied in the present case} the examination of 

the stresses occurring in films which are applied %o easily 
defornable bases (with the apparatus of Polyan'i) or on solid metal 
pases (according to the method of concentric circles) and 
investigations of the relaxation of the stresses of finished 
films at 400-220 by means of the apparatus of Polyan'i and 

f the linear dimensions of the films. 

deformable pase and 
“pty 2104-49) of 

sg solid base. In the first case 


PERIODICAL: Khimicheskaya promys p 20-23 (USSR) 


ABSTRACT: The practice ghows that the coats of pol 
ethylene (‘P) detach from 


cara 1/3 a thickness of 0. 
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it was found that the above 
during the drying 


process and the 
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ocesas of the Formation of Films out of Polytri- 


mentioned stresses do not occur 
melting of the fila but 


during a quick cooling of the (Y)-filns which may also be 


observed with the 


cooling in a heating apparatus, 


the (P)-films. These films, 


a higher degree of crystallization. 


fact that in a slow cooling 
time for © 
erystallizing polymers 
plicated and it is not 
without stresses. Inve 
carried through with (¥) 


free from stresses because 


the above-mentioned relaxation. 
on a teflon-base in order +o obtain 
laxation, released (Y)-films could be obtained. 
the (P)-films have not the 


at 265-270 


card 2/3 that the stresses of 
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Al-foils (Table). 


- relaxation. Since 
the relaxation process 
possible to obtain 

stigations on the stre 

-films on the Polyan 

out base (the films were extended to 1707 and 

showed a sharp decrease of the stressese 

100-200 does not permit the product 


In the case of a slow 
however, no stresses occur in 
have low adiesion and 
his is explained by the 
the polymer chains have enough 
(%), however, belongs to the 
becomes con- 
an amorphous filn 
ss relaxation 
14 apparatus with- - 
heated to 100-200 ) 
The heating to 
ion of amorphous filas 
erystallization takes place in 
By melting on the (‘F)-films 
stress re~ 
It was found 
decisive in- 


however, 
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s0V/64-59-4-5/27 
Investigation of the Process of the Formation of Films out of Polytri- 
fluoro Chloro Ethylene 
r of these coats. There are 3 figures, 


portance of the behavio 
f which are Soviet. 


1 table, and 9 references, 8 oO 
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echanism of the Protective Action and 
f Polytrifiuorochicro Ethylene Films 


4959, Nv Se pp 378-28> (USSR) 


45(9),18(7) 


AUTHORS: Sysinea, Le Avy Karging Ve 5e_ 


Investigation of the i 


TITLE: 
Crystallization Process 0 


PERIODICAL: Khimicheskaya promyshlennost' 


thylene has 4 very good protective effect 
ng to its chemical properties. It was 
found, however, that corrosion spots form under the coatings and 
that @ actachment of the coating film occurs. It was assumed 
(Ref 1) that this detachment is caused by tensions occurring 
in the coating film white drying. Since these tensions are put 
small and do no% occur at all in the case of crystallization 
(in the coating iim), but on the other hand crystallization 
spoils the protective effect against corrosion, gnvestigations 
of this problem were continued. The adhesion of the coating filn 
ig of special importance when the iatter is detached, since @ 


coating film of good adhesion, though permeable to corrosive 
media, $ t against corrosion than 


has a better protactive effec 
detaching fiims. In or gate the protective effect 


der 49 investis 
against corrosion of pelytr the 


ABSTRACT: Polytrifluorochiore e 
against corrosion owl 


{flucrochloro ethyrene film, 
Cara 1/3 solubility of water (I}, nitric acid (II). and mesitylene (III) 
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Investigation of he Mecharism of the protective Action sor /64-59-5-2/28 
and Crystallization Process of Polytrifivorochiors Ethyiene Films 

in polytrifiuerochtore ethylens was sosted and the aifferense 

between amorphous and crystsiiire coating films, 3s well as their 
packing density determined.Sorption tests were carried out by 
means of Mac Ben's gorption valance (Ref 4) in high vacuum 
(407? nm He) at 25°C. which proved that (I) and (111) diffuse 
polytrifluorochiere ethylene films and that there is no 
protective effect against porrosion. It was further found that 
the latter is determined by adhesion of the soating film on the 
metal surface, whith was &1.s¢ confirmed by tests with the padly 
adhering polymer of trifimorechsore ethyzene of lew molecular 
weight. The degree of adhes:.0r. (Tabi 1, measured on AD-1H 
aluminum and 4 2Kn5MA staei) depends en the material to be 
protected as well as on the structure af the coating film 
(crystallization, preaiminary treatment, etcle Investigations of 
the arystallization of polytrif imsrochiero ethylene by the 
ajlatonetric (Figs 4aA) and roentgencerephic methods (Figs 5<& 
radiographs) ghewed that +n the case of reannealing of 
amorpr:ous thermoset coating films their volumes arc reduced, 
condensation takes places ard orystaiiizatio® occurs. The 
influence exerted by the formation of apherolites on the 
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Investigation of the Mechanism of the Protective Action SOV /64-59-5~2/28 
and Crystallization Process of Polytrifluorochlore Ethylene Films 


specific volume of the coating films was also investigated 

(Table 2). The effect of the crystallization degree on the 

mechanical properties cf the polytrifluorochloro ethylene 

films was investigated by menas of the RMUM-30A dynamometer as 

well as the modulus of elasticity on the Polanyi device (able 3) 
Thus, it was ascertained that with increasing degree of 
crystallization the resistance of the coating films is raised, 
simultaneously reducing adhesion. For the preparation of a 
highly effective protective coatings against corrosion, the : 
surface state of the metal must be taken into consideration 

and thermosetting the coating film must be carried out under 
conditions excluding crystallization. There ere 8 figures, 
3 tables, and 21 references, 7 of which are Soviet. : 
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Kuz'minskiy, 


.p"yezd) 
pHERTODICAL: ‘Kauchuk i Rezina, 


ABSTRACT: This Congress 
from 16th to 
by 


chemical factories 


SOV/L28-59-4-14/46 


A.S.» and Bass, S.Ie 
The VIIIth Mendeleyev Congress (VIII liendeleyevskiy 


1959, Hr 4, pp 47-48 (USER) 


on Pure and Applied Chemistry was held 
25nd March, 
1 500 representatives of Soviet 

and many foreign 
Academician A.N. Nesmeyanov 


1959 in lioscow, and was attended 
Research Institutes, 
as.ocintions.e 


epened the neeting and 


emphasised the importance of the Wendeleyev Congresses e 


y.S. Fedorov, represen 


tative of the Gosudarstverrnyy 


Komitet Soveta Ministrov SSSR po khimii (State Committee 


of the Council of Ministers of the 


atccention to Soviet acbievenents: in chemistry. 
following papers were 


Kargin on the "Basic 


Polymers"; AN. Nesmeyanov on 


of Dele Miendeleyev and Organic Chemistry"; NN. Semenov 


Card 1/2 
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SOV/138-5-4+-14/26 
_ he VIIIth Mendeleyev Congress 


on "Basic Problems of Chemical Kinetics"; A.P. Aleks- 
androv on "Chemical Aspects of Utilizing Atomic inergy"$ 
Ya. K. Syrkin, Corresponding Member of the Academy of 
Sciences of yhe USSR, on "The Basic Problems of the 
Theory of Chemical Bonds" etc, Special attention was 
drawn to the chemistry of high-molecular compounds and 
to methods for preparing starting materials for the 
synthesis of polymers based on petroleum crudes, further 
modification of the properties of polymers (block- and 
graft polymers, radiation vulcanisation etc.). Velie 
Kargin discussed three min aspects of polymer chemistry: 


‘préparation of polymers which can be used within wide 
temperature ranges; preparation of new and easily 
accessible polymer materials and processing of polymers. 
Further details of the lectures are to be published at 
a later date. 


Card 2/2 
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AUTHORS: Professor Rogovin, Z. A., Academician Kargin, Ve A. 


TITLE: Some Scientific and Technical Problems or Cellulcse 
Processing 


PERIODICAL: Khimicheskaya nauka i promyshiennost', 1959, Voi 4, 
Nr 6, pp 690-696 (USSR) 


ABSTRACT: The authors stress the importance of further studies 
on cellulose polymers which have been neglected in the 
USSR during the past years in favor of synthetic 
polymers. In view of the inexhaustible amounts of 
cellulose raw materials, it is imperative that more 
attention be given to these natural resources. In par- 
ticular, studies should be directed towards: (1) modifi- 
cation of the characteristics of cellulose; (2) improve- 
ment of the quality and durability of cellulose mate- 
rials; (3) development of new, and the improvement of 
existing, manufacturing methods. Compared with synthetic 
fibers, cellulose fibers have the followini defielencies: 

Card 1/7 low resistance to the action of chemical agents and 
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microorganisms, lower elasticity and abrasion pe- 
gistance; higher thermal conductivity and Inf lan 
These characteristics can be modified ty various 
methods, such as: introduction of various substi 
into the cellulose macromelecule; introduction oo 
functional groups (e.E+5 nitrile and amino & 
obtaining graft copolymers of cellulose and earbon 
chain or hetero-chain synthetic polymers; processing 
with flammability -reducing and wrinkle-resistance- 
imparting agents; treatment with various chemical 
agents which decrease the ordering of the macre- 
molecule chains and hence increase the elasticity and 
elongation of the fibers; mixing cellulose fipers wit 
various synthetic fibers during the spinning or av 
process. Some of the above methods are being used 
industrially; some are stili in the experimental fe) 
laboratory stage. High cost and inadequate equipment 
are often limiting factors in the application of certain 
methods, €-&+; partial cyanoetnylavion was recommended 
10 to 12 years ago for strengthening some desirable 


characteristics of the cellulose fibers, put it presented 


ablil 
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Some Scientific and Technical Preblems 
of Cellulose Processing 


difficulties in industrial application du 
high cost of acrylonitrile € 
hermetic equipment. Only after several yea: 
additional svudies was a continucus cyanoet! 

process developed which precluced any td 


and reduced the expenditure of aerylo: e 
synthesis of graft polymers nas not pen solved 
satisfactorily; the reaction is difficult to regulate 
and yields a mixture of the initial polymevs, graft 
copolymers, and homopolymers. This mixture can be used 
directly in the manufacture of some plastics but not in 


23% 


the manufacture of modified fibers; the latter requires 

a separation of the graft copolyme from the other 
polymer by means of fractional dissolving. The process 
requires, therefore, further investigation and develop- 
ment of a reaction which would preclude formation of 
the copolymer. The synthesis of grart cellulose 
copolymers with carbon chain polymers should be studied 
further, particularly in order to minimize the destruc- 
tion of cellulose by the radicals rermed in the decompo- 

Card 3/7 sition of the diazo compounds. One of the authors 
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developed 
The structure and iv 
as ramie and flax, and of 
fibers (Z. A. Rogov 
Technology 
nologii proizvodstva knim 
1957) can ve improved by 
ethylamine or 80% aqueous 
centrated urea solution, 
reagents wnic 
considerably without 
The variant of th 
authors is expens 
of ethylamine whic 
however, seems Lo 
nection with the p 
of viscose cord fibers vin 
been raised by 50-70% in 


a 
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Some Scientific and Technical Problems T7267 ; 
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of Cellulose Processing 


elongation (4-6%) lim 
cord manufacture. These ext: 
obtained from cellulose triacetate 
fiber during nydrolysis, that 28, : S 
the bonds are beings rearranged and ney-type bonds 
appear in tne polymer 'S macromolecule. The above 
principle applied to other cellulose derivatives (e.8+: 
cellulose xanthate ) could yield extra strong fibers 

with increased elongation. Further studies are recom- 
mended to increase the life of cellulose fibers, fabrics, 
plastics, and films, (particularly their abrasion re- 

enation with 


sistance and aging resistance) by impregne 
Fibers various 


chemicals or by incorporating into the f 
plasticizers and inhibitors or thermal oxidation and 
mechanical preakdown. Increased elasticity ef ene 
macromolecules is obtained in mixed cellulos sters 


with irregular structure, such as 
butyrate, or mixed esters of celius : 
acid and higher fatty acids; une es 
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Some Scientific and Technical Problems 
of Cellulose Processing 


require no addition of plasticizer 
must te given also to the plastici ose 
polymers with synthetic polymers, sou Us jely 
in other hign-molecular compounds tecnnolory, end vo 
quality standardization of the cellulcse polymers 
yhien should be completely unifeorn and should contain 
as little as possible of admixtures oP Low-molecular 
fractions. The autnors recommend a switeh from batch 
cooking to continuous cooking, the use of wetting 
agents to facilitate the uniform diffusion of alkalis 
with other, 


into the fiber, and replacing hypochlorite 
milder reagents which do not act destructivel 
cellulose macromolecule. New processinme in 
wood pulp should also be investigated, particu 
the so-called "hydrotropic method" whieh cons: 
treating the pulp with organic reagents at 
perature. Since practically all cellulose S 
are thermoplastic, particularly acetyl- and ethyl- 
1 


cellulose, the possibility or their extrusion inte 
Card 6/T monofilaments and threads (similarly bo saran filaments 
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Some Scientific and Technical Problems 77267 
of Cellulose Processing S0V/63-4-6-1/37 


and polypropylene threads ) should be investigated. 
There are 6 references, 1 U.S., 1 U.N., 4 Soviet. 
The U.S. reference is: N. Nelson, Conrad, Text. Res. 


Je, 23, 428 (1953). 
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of polyners, by Professor A. A. Berlin. During the Conference 

8 study groups discussed problems of filws, coating and ad~ 

hesive materials, Giclectrics, caoutchcuc and rubber, chemical 

fibers, polymer materials for building, test methods fer poly- 

mer materials, utilization of synthetics and, finally, polymer 

materials in machine construction. 203 lectares were held on 

the different application possibilities of polymers, and 

the present position of scientific research and incustry 

field, It was one of the tasks of the Conference to orgoni 

the contact between the different organications working 

same field (Akademiya nauk SSSR (Academy of Sciences of 

Akademiya nauk soyuznyxh respublik (Acadeny of Sciences 

Union Republics), Geskomitet po khimii > Comait 

mistry), instituticns of higher learning, sovnarkhoz da, irs 

vo stroitel'stva (Ministry of Genstraction), Akademiya ark ek 
ektury i stroitel'stva (Acadeny of Architecture ang Building 

Ministerstvo kul'tury (Ministry of Culture), } : 

okhraneniya (idinistry of Hygiene) etc). The resola 

by the Conference may only be realised by adequ 

of the Academy of Sciences of the USER, tha Stat 

Chemistry, the Gor plan and cther organizaticn 
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15(4) re ee ey, 
AUTHORS: Berestnevy Voof-e Gabovskeva. TV» 47 


Karrin, V. A-; Yaminskaya, (e. sa. 
aTetmninnn cme ee on = :. 


‘ nial ass See Aiea 
eo lee isi i the Fatijme of Pibets 
TITLE: The Mechanism of the | i Mit 


f regs 
ir 6 5 52 (USSR) 
PERIODICAL: Khimicheskiy volekna, 1959, Nr 6, pp 50 eee 


experimentally proven fact 


: sett ae ha 
by fatigue is cavecs Ov 


eases ny hors proceed from the 
ABSTRACT ; Pe ey ee eee ka - 
that the destruction o ae eelayn in the course of \ 
mncrodefects, (Refs 5-8), which develop =n t t paper ae at 
macr ae Me - : ‘e = a y erm on eT “ 
eae tirue teats in the Tiber. <n the present a ane 
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AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT: 


vard 1/4 


50V/69-21-3-5/25 


Gorina, A.A., and Kargin, V.A._ 
A Study of the Sintering Mechanism cf Fluoroplast—4. 
Stocks - 1. A Study of the Sorption Process 


Kolloidnyy zhurnal, 1959, Vol XXI, Nr 3, pp 276-282 
(USSR) 


The authors report on a study of the sorption of low- 
molecular matter by fluoroplast-4 (polytetrafluore- 
thylene) and the diffusion of dyes in fluoroplest-4, 
The foremost task to be accomplished was th: evalua- 
tion of the molecular packin;; and the microporosity 
of the material, particularly during the sintering 
process. The investigation has shovm, that pressed 
stocks (tablets) of flnoroplast-4 under specific 
pressures of 500 kg/cm< do not exhibit nacroporosity. 
At an increase of the sintering temperature the sorp- 
tion capacity of fluoropl:st—4 diminishes, reaching 
its minimum value at temperatu-es between 3279 © and 
390°C. = At higher sintering temperatures, the sorption 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710018-5" 


: EBPEROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710018-5 


S0V/69~21-3-5/25 
A Study of the Sintering Mechanigm of Fluoroplast-4 Stocks - 
1. A Study of the Sorption Process 
capacity increases. Phin shows that the sintering 
process can be penalised betvecn ZOOe GC and 290°8. 


are a AGA. 73 

Between 327°C and 350°C, now pro- 
ceeds very slowly, so that proc y it not 
be realized in this intcrval. t tex above 


390°C destructive end relaxing processes can d 
served. The latter result in high pr porosity ¢ 
consequently, in an increste in the sozptii 

of the material. The optimun tempersture 


for the sintering of fluoroplast-" tablets is 375t18°C, 
The fact th.t dyes identically permeate yolyethy; lene 
and fluoroplast-4 testifies, that in both cases, the 
dyes diffuse in the mass of the polymeric substance 
and do not penetrate through its pores. In poly- 
ethylene, the rate of diffusion is concidersbly 
higher than in fluoroplast-4. During the sintering 
Card 2/3 of the tablets, a closer packing of the polymer 
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A Study of the Sintering Mechanism of Fluoroplast-4 Scocks - 
1. A Study of the Sorption Frocess 


macromolecules can be observed. This is due to the 
greater mobility of the molecules at high tempera- 
tures, which leads to the destruction of the mole- 
cular interfaces. The authors mention the Soviet 
scientist I.F. Kanavets / Ref 1.7. There are 5 


=, 


graphs, 5 tables and 4% Soviet references. 


Nauchno-issledovatel'skiy i proyektnyy institut 
plasticheskikh mass, Moskva (Scientific Research 


and Planning Institute of Plastics, Loscow) 


SUBILITTED: 24 May, 1958 
Card 4/4 
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AUTHORS: Slonimskiy, G. Le, Karginy-Ve~Avs Sov /75~33-5--5/33 
Reztsova, Yeo Ve (Moscow) 

TITLE: On Mechano-chemical Phenomena in Polymers (0 mekhano- 


khimicheskikh yavieniyakh v polimerakch). 4. The Nodification 
ofticszw.and Vulcanized Rubber (4. Modifikatsiya kauchukov i 
rezin) 


PERIODICAL: Zhurnai fizicheskoy khimii, 1959, Vol 43, Nr 5; 
pp 988-991 (USSR) 


ABSTRACT: Data from publications (Refs 4-7) indicate that free radicals 
are formed sen mechanical e.bicc. On raw- or vulcanized rubber 

and that it is therefore possible to start polymerization 
processes by mechanical treatment. The authors carried out their 
investigations in 6 modificator which had been designed at the 
Institut plastmass (Institute of Plastics). It consisted of 
two spirally grooved plates. The upper plate was fixed, the 
lower plate rotated with 30 rpm. The plates were cooled; and 
the treatment could take place in air as well as in nitrogen 
atmosphere. Microcylinders with a friction of 1:1.11 were used 
in a different series of experiments. Technical products of 

Card 1/2 butadien styrene and sodium butadien were investigated. 


A . 
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On Mechano-chemical Phenomena in Polymers. SOV/76~33~=5-5/33 
4. The Modification ofteyrel and Vuloanized Rubber 


ASSOCIATION: 


SUBMITTED: 


Card 2/2 


Vulcanization was carried out according to standard recipes. 
The mechanically treated samples were tested after vulcanization, 
and by fatigue tests of the raw product, and partly by 
determining the solubility and viscosity of the solutions, 
Equally, tests were carried out with vulcanized rubbers which 
were swelled into monomers (imitation of regeneration). 

Tables 1 and 2 give the investigation results and show that 
chemical processes are brought about by mechanical treatment 
which can be used for an improvement of the properties and for 
technical application contrary to earlier assumptions. There 
are 2 tables and 8 references, 4 of which are Soviet. 


Neuchno-—issledovatel'skiy institut shinnoy promyshlennosti 
Moskva (Scientific Research Institute of the Tire Industry, 
Moscow) 


August 8, 1957 
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2 AUTHORS: Gatovskaya, T, V., Golova, 0, P., SOV/7 6-32-9539 /44 
Krylova, R, G., Kargin, Vy de... 
TITLE: Investiwation of the Sorption Properties of Cellulose in the 


Process of Its Thermal Disintegration (Issiedcvaniys 
sorbtsionnykh BVOystv tsellyulosy v protassse yeye termiches~ 
kogo raspada) 


PERIODICAL: Zhurnal fizicheakoy khimii, +959, Vol 33, Ny 6, pp 1418-1424 
(USSR) 

ABSTRACT: The experimental results of a previous pupar (Ref 1) point to 
the fact that the Process of thermal disintegration of 
cellulose (I) in the course of 90 minutes can be divided into 
two stages with different peculiarities (Table 3). It ig 
assumed that the first Yeacticn stage Priieeds in less densely 
packed (I), whereas in the second Teaction stage a higher 
packing density Prevails and the yield of Levogiucogane ig 
Proportional to thig density, To investigate the packing 
density, & method with the use cf scrption isothermals wag 

applied to the Prasent caea. Thea go ption axperimentes were 

Card TRS made on one of the investigation samples (Rez 7) of the cellu- 
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Investigation of the Sorption Properties of Ceitulose SOV/j6-3345459/44 
in the Process of Its Thermal Disintegration 


ASSOCIATION: 


Card J 


tose SP~/00 which was heateé tz 300" fox 'O, 20, 40 und 


yO minutes at +707? mn Ha. The sorption of the steam by (I) 
decreases with the time of treatment of (I) ts a certain value 
(20 minutes time of treatment) and ‘then ramains constant. This 
points te a condensation of the (I}packing by a reduction of 
its polymerization degree (Ref 5). In she first stage of the : 
thermal (I)-digintegration Gchavecsterized Ly a sudden rise in 

the ieverlucosane yield, the maximum sconaergaticn of the 
molecule packing cf (I) is atéained. In a farther disintc- 
gration cf the basic mages of (I), theae values remain constant. 
Thug, the experimental ~esulis vonficm the previous statements 
(Refs 6, 7) that the formaticn of levegiurzcsane is considerably 
influenced by the thermal treatment of {I}, 2. e. its packing 
density. There are 2 figures, 2 tabies, ana 7 references, 

6 of which are Soviet. 

Fiziko-khimicheskiy institut im. I. Ya, Karpova,Moskva sdkademiya 
nauk SSSR,Institut lesa (Physico-chemical institute imeni 

L. Ya. Karpev Moscow; Acadeny of Sciences cf the USSR , Forestry 
Institute) 
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PERIODICAL: 


ABSTRACT: 
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50y/20~%28-7~34/58 
Kargin, Vo As; Academician 


= 


lectric Losses in 


Igonin, Le Ass Ovchinnikov, Yue Veo 


The Influence of High Pressures on the Dis 
Polymers 

Dokludy Akademii nauk SSSR, 1959; Voi 123, Nr 1; PF 127-129 
(USSR) 


It was stated in a paper previously published (Ref 1) that 
in the pressing of pulverulent polymers under high pressure 
within a certain temperature interval vitrification of she 
polymer occurse For a certain tonperature the range; within 
which vitrification of the polymer occurs, is limited by t¥o 
pressure heights. The assumption was expressed that this 
phenomenon may be explained by & reduced mobility ef the 
molecule chains of the polymers In order tc check this by 
means of another; independent method, the temperature de-: 
pendence of the dielectric losses byes measured at yarious 
pressures» Figure 1 shows the mold. polyvinyl chloride; 
polymethyl acrylate and polymethyl-methacrylate were pressed. 
Figure 2 shows the temperature dependence of tg 5 for poly- 
methyl acrylate at a frequency of 5,000 cycles and pressures 


Piz how Laat Grok pop (hacer 
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50V/20--128--1-34/58 
The Influence of High Fressures on the Dielectric Losses in Polymers 


of from 1 to 2448 kg/m. With increasing pressure the maximup 
of tg 6 shifts towards higher temperatures. Figure 3 shows 

the frequency dependence of tg 6 at a pressure cf 2448 kg/om 
for the same compound. Increasing frequency (400; 7000, 5000 cy-~ 
cles) causes the sama shifting of the maximum of the te é. 

fhe same behavior is shown by polyvinyl chloride. Figure 4 
shows the temperature shifting AT of the maximum of the 
elastic dipole losses in the case of increasing pressure. in 
the case of polymethyl acrylate this shifjing is directly 
proportional to pressure up te 2000 ke/en*. In polyvinyl 
chlorides OT x (P) beccmes non-linear already at pressures 


above 1000 kg/em » It is confirmed by experimental r 
that under high pressure the mobility of the molecul 
is hampered by tight packing, vitrification setting in accord- 
ing to the strength of the polymer chain at varicus pressures: 
In polymetnylmethacrylate the measured maxima of the tg & 

of the divole-elastic losses are superimposed te the maxima 
of the dipoie~radical losses (Ref 6). The authors thank 
Professor >. G. Mikhaylov for discussions and advice, and 
S. P. Kabin for assisting in carrying out experiments. 
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’ AUTHORS : Topchiyev, fie Ve: Academician, seyaert wh, 80 /20~128-2-25/59 
Meo Acy Davy iov; By p., Kargin: Ves: Academician, Krentsel', 
B, Aes Kustanovich; T. Me; Polak, Le» Ss 
TITLE: On the possibility of Producing Polymeric Materiaia With 
rties From Poiyacryinitrile 


Semiconductor Prope 
PERIODICAL: Doklady Akademii nauk SSSR» 1959, Vol 128: Nr 2, pp 312-315 (USSR) 


Tt is aifficult to Pp 
conductivity since + 


roduce organic substances with electronic 
4f they develop at all; 
eas the forbidden 20nes are very wide. 
This width is so considerable hat no electron excitation is 
ich the substance concerned js not 


ABSTRACT: 


caused at 
yet decomposed. The semiconductor proper ti 
a@escribed in pudlications are usually connected with existing 


condensed gromatio rings ang nitrogen atoms (Ref 1). Current 

aarriers are pound to devairp comparatively easily im polymers 

with double ponds, especialy with conjugated double ponds, 
furthermore with atoms jn the chain which have electrons on the 
outer levels that ao not take part in the chemical pond (e»&- 
nitrogen atoms). The aleotron dispersion in the latter is 

Card 1/3 pound to be low in the case of a gufficiently regular polymer 
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With Semiconductor Properties From Poliyaoryinitri te 


structure. 


astimated frou the length 
furthermore from the length of the C--C-bonds, 


the semiconductor, 


the length of the monomeric member - 
It was found that one polymeric molecule is 


electron wave. 


The neseasary regularity degree can be approximately 


of the free path of the electron in 


and the length of the 


sufficient in the main chain of which exists no branching with 


more than 12 carbon atoms per 


35 monomeric members. This holds 


in the case of a fiber with naximum eiengation in which the 
pcelymeris molecules are arranged in the direction of the 


current, Then, 


no dispersion on the 


structurai irregularities 


is to be expected. The production of polymers with such a 


degree of regularity is weil possible todaye 


An investigation 


cf the products cf thermal transformation of polyacrylnitrile 


is interesting frem the 


above standpoint. The view of the 


transformations preceeding here is explained by a scheme. 
Table ? gives the results of measurement of the paramagnetic 
electron resonance ft the polymers at reem temperature. The 


method and the device used for this purposs 
From the data given in table 1 
tained exhibit geod electronic 


reference 3. 
Card 2/3 
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SUBMITTED: 
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conductivity (Ag<0). (2) The concentration of current carriers 


amounts to 10'° . 10°?, the degeneration is therefore 
inconsiderable. (3) The half-width of the spectra of the 
paramagnetic electron resonance characteristic ef the 
relaxation duration amounts to 10-20 gauss. Figure 1 shows the 
dependence cf electrical conductivity on temperature for. . 
polyacrylnitrile which was obtained by a redcx initiation 

and subjected to thermal transformation. The materials 
produced on the basis of pcolyacrylinitrile have properties 
typical of semiconductors, and may be used at increased 


temperatures (Fig i). The influence of a y-radiation on the 
polymer renders the-subsequent thermal treatment still more 
effective with ressent to the production of semiconductors. 
There are 1 figure, 2 tables, and 5 references, 3 of which are 
Soviet. 


July 16, 1959 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710018-5" 


“APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710018-5 


1. (0), 5 (193), 15 (7) 
AUTHORS: Gudimov, M. M., Kargin,,¥.-A-, Academician, $0V/20-1 26-4-~22/6' 
Petrov, B. V., -Dumridv, M. V. 


TITLE: Orientation of Massive Polymeric Materials 


PERIODICAL: Doklady Akademii nauk SSSR, 41959, Vol 128, } 
(USSR) 


ABSTRACT: Massive polymeric materials of linear structure: blocks, 
plates, etc. on the basis of polymethyl methacrylate, poly-. 
styrene, and the like, are often insufficiently solid, and 
particularly insufficiently plastic, This makes their use ir 
technology difficult, sometimes even impossible. For this rea- 
son, it was usual for a long time to solve new technical prob. 
lems, especially in machine building, by synthesizing new 
polymers offering the properties required. On the other hand, 
it had long been known that threads and films of polymers, in 
the production of which attention was paid to an crientation 
of macromolecules, offer both a higher strength and better 
plastic indices (Refs 1-7). This modification method makes it 
possible to produce new materials with given properties with- 
out having to change their chemical composition and the pre- 
vious production technology. This can be achieved by an alter- 
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Orientation of Massive Polymeric Materials SOV /20-128-4~22/6 


ation of the orientation degree and by spevtial additions which, 
for instance, ensure a scarce netting. Two promising produc- 
tion msathods for oriented massive polymers were developed: the 
methods of radial stretching and cf compression. Several ma 
chines were developed for the production of special materiai, 
e.g. for the glazing of airplane cabins (Fig 1}. The production 
precess according +o both methods is described. Table 1 shows 
the physicomechanical indices of oriented polymethyl metha - 
crylate produced according to the two above methods. I% shows 
that these properties, at the sama degree of previous s*retch- 
ing or compression, are practically equal on application of 

the two methods. This degree depends on the properties of the 
oriented material demanded. Figure 2 shows the dependence o7 | 
the deformation modulus, strength limit, elongation by stretch- § 
ing etc. on the orientation degree. It appears from the sx- 
perimental data that an increase in the degree of stretching 
beyond 50-70% does practically not bring about any quality in- 
provement (except for the specific resilience) of the oriented 
polymer. Figure 3 compares the dependence of the said indices 

of an oriented and of a non-oriented polymer on the test ten. 
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Orientation of Massive Polymeric Materials S0V/20-126-4-22/65 


perature. It appears that several of these indices lie much 
higher in the former polymer than in the latter. The authors 
finally discuss the results obtained. There are 4 figures, 

1 table, and 8 references, 4 of which are Soviet. 
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SOV/20-129-4- 36/68 
Kozlov, P. V., Yendrykhovskaya, Ass Kargin, V. A., Academician 


Investigation of the Temperature-dependent Transformations in 
Synthetic Polymers With Rigid Chains 


een Akademii nauk SSSR, 1959, Vol 129, Nr 4, pp 844-846 
USSR 


The authors investigated peiyuten as a typical synthetic polymer 
with rigid chains. It was produced by polymerization on the | 
boundary of two phases. Phosgene dissolved in benzene was 
emulsified with hexamethylenediamine dissolved with water. A 

7% solution of sodium oleate served as emulsifier. If the W’ 
15% hexamethylenediamine solution is saturated with sodium 

chloride and soda, an amorphous powder with high molecular 

weight is formed, which is not soluble in any organic solvent 

with the exception of cresol and formic acid and has a highly 
ordered structure (Fig 1). The investigation of the temperature- 
dependent properties was carried out by means of dynamometric 
acales, a direct dependence of the deformation on temperature 

being found. Between 230-300 chemical decomposition already 
occurs. In order to reduce the temperature at which polyurea is 
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